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Abstract (Basic): EP 16307 A 

In the prodn. of a vitreous ceramic substrate with Cu-based 
metallisation, green films are produced using a thermoplastic organic 
binder (I) contg. finely-divided particles of a crystal I isable glass 
with a crystallisation temp, below the m.pt. of Cu and a Cu-based 
conductive trace is formed on its surface. A laminate of a second green 
film on the first is heated in an atmos. of H2 and H20 in 10-4 to 
10-6.5 ratio up to a firing temp, between the annealing temp, and 
softening temp, of the glass. This temp, is maintained until (I) has 
been decomposed and removed. The H2/H20 atmos. is then replaced by an 
inert atmos. and the laminate is heated to the crystallisation temp, of 
the glass for melting and crystallising the glass particles to a 
vitreous ceramic structure with an internal conductive trace. 

The substrate is specified for use for integrated semiconductor 
wafers. Multilayer substrates compatible with thick film Cu technology 
can be produced. 

Title Terms: VITREOUS; CERAMIC; SUBSTRATE; PRODUCE; INTERNAL; COPPER; WIRE; 

metallise; thermoplastic; film; contain; glass; powder; laminate; fire; 

CRYSTAL 

Derwent Class: A85; L01 ; L03; P73; Uli; U14; V01 

International Patent Class (Additional): B32B-017/00; B32B-031/24; 

C03B-032/00; C03C-027/00; C04B-039/00; H01G-004/30; H01L-023/52; 

H05K-003/46 
Fi le Segment: CPl; EPl; EngP! 



© ft «F tfc R £r 



@Int, CI. 3 

H 05 K 3/46 

H 01 L 23/52 



6465—5 F 
7210—5 F 



HS55— 128899 

@^BB HgfD55^Cl980)10^ 6 0 
%9J<0& 1 



@fl H BS55— 3707 

©th m BS55O980) i n 18 0 

1 ©1979^3 ^ 23 0@*H(US) 
©23112 

ifrfc L) 

7> U #-£#B- 



8#ife 
20#j& 

®n a a #s± raffl^* ^i« 



?s *s # 
rate** <**&*v 

(i) 



(2) JbS5#&<*:v!k36Sl©ifcrt>'H 2 /H a O = 10~ 4 

^SS'Stt^afttXttlfc 3/ 7 * With it 

Klft^^^TLfci) 7 * - -fe ? $ & 

(2) 



-459- 



< 



* t 

* 

-fe 7 ? y 9&&<on&x & h o 

*%m<Dfa<D 803*1, «l£^tr * 
K£l ^ * # ft©® a <r> ui* K 8k 



An^nrv^^o m*-tt*m&frm s 37994 
» 

3 S 3 5 0 2 5 2 0 ^3ttf« 4 0 8 0 4 1 4 

- v— b a>> hfeWLS n £ o t © -< 4 > f- ft -t 7 ^ 

CO 



i»S ^ «j — > ■ — h fix ^< -f ^ ^^rit^ jllL-fe 

-^^7t7 ^ -/^gimfr^^^^^ 

«0«!it0 7ti6frca^^ n>5^^<fc U-CiK <S^f 

#»(«65-7 ox 1 o-7/t: )-r*^ 0 

(5) 



^/»//7^~-fe7^7 5 4-4 

0 4 8 «CgS^£*L-ty>4>o <KD«iSttT^ 5 7^ - 

#7*-*L7*y *m&tx<&^mmm*m®i t u 

Li,0 • Ai,0, ■ 4 S i O, t^U f ^tt 



-460- 



•5Si0 2 tttiot tt b<0&m-Z ttft if ? , 
x - -t ? ? y 1 0 OOCiH 

L^tffitti^ ^ I- ° ■ f ? \/ — ■> 3 y o fUi 

□C ISg0^ ^^-tts 5 0 ~ 7 0 C/^©^ST? 
0 0 ~ 9 5 0 C <£>m& U< L 

(7) 



HfflBB55-128899(3) 

^fiST 1 5 L-t©& 5 0 ~ 7 0 C 

«r ig k: * & * un* wo-c^&o ttJttf **J * 

OC- 8 7 5 C K &Vf&iS ? *WL%L7'<£>m^<D-ft 

0 OTC—8 7 STCJ^TTO^-f y^l&^rfc 
(8) 



*l* 0 ©&tit~ *S:itlS5S0l@%>0> b& * © 
MSIb^^i:9fC)//7^ - -fe 9 $ y ^ ©ftfc'S'S 

-fpj © ^^IJ( fractionation ) <Dtik& 
\»WJLtil~r * * y * * f ( flipping ) >. AO 



offi U^^H^^isk:^^ 4 wot^ $ fcb 

extrude) ^ ^ & ^ til ^ nfi. ^> S ^ ?5:^«6^^ 

- X * *T-T ^ (green )^7-X--fe7* % > 

^®<D«« T -fey 7* U £H a /H 2 0 glal't 

t-3t X^o^K^r ( ft 

5±1 OCKMU ^ i; ^ -ttttfrfe&b Z+t 



(9) 



(10) 



3 T:/ft<Oj&8tT$) 950 — 97 0 C <0&&&K 

m.it&3K&o % <D-v& ho &miJy* ' -fe 7 i y 

* ^ m m £ f t ~r a © k m x. & m z ^ -t <> 

'*-f v *"l&3:ia«gP 7 8 5 ± 1 0 

c tca^s* wt 2 c>^-5»o street L.?t x o 

(11) 



^8355-128899(4) 

'M>^I^JI$M-iS)g( window ) tt££ 

^Sl 5> «fe ^ fL /t o Utti 2 Ei^c^^n-c^ 
& a r y ? frt>M&&{&& r & C 7 5 0 C ) 

(12) 



T» fc'O'M > f#1tA & S3LtZBi3t1*m 7 o or 
— 8 0 0 CT^U$t^Ut^4 0 -tO X 5 * 

**£Bfc£ -t Z>ftibKH t /H,o &amK:«jj>& 

< SL*>n^^tr^-& 0 «£OT 7 8 5± 1 0 W&BL 

m$tx&t>ti2>H t /h,o <omm* it c 

10-*) rtftf L,*»&£T& w 0 «£0-T^S75:^@ 
^> T 10 /ftf!; 3*1-* 0 

(13) 



7^--fe7^^^ o^^d: H, /h,o 

ft.** *^-*'K$t5&K LC>X11 7 * - -*7 i 
> 9 4><D^»>4 £0*8?t*n7t7jc * c mjtrt:7 8 5 
± 1 0 CO ) <D«^«I5/WJ©^ ^ ^ftfe^^ix^o * 

-fc 7 ? ^ ^ottKtt% ^TSt^-r* i 
a 7 * # -1 2 offisK ( v h 



s 


i 


o, 


5 


2. 5 




1. 5 


M 


B 


O 


2 


2. 0 


B jO j 


a 5 


A 




*0 , 


2 


2. 0 


Z r 0 2 


1. 5 



S3 ^ fil ~ 2 1 QMN/m* ( / // • x/m* ) 



(14) 



-462 



— T 



&m&m= 18x10 /X. 
m&m — s. o ( 1 o oohz r") 

■ft-< — >t ht^^Electro-Science Lab. 
#2 5 1 O&tfJRf&BgKJg^^^/t^-^ ht* 
^Electro -Science Lab. #2311) 
ttZ25-4^n - «©gfi;$i^^ £©$Stt 

SUfiZ^nio Sflt^tt 2 5 0 A« m 4g x 2 3 0 0 0 
Mi^ ^Vsm* 5. 2 5 /* m OigTflfJSSn/to 
Ha /H 2 0 Znrt&VC&L,rLftL 

@t/t^«t io± a2 fin - cn-tr £>o /t c 

j& <? n/t ( &fiK # 1 2 <o # 7 bj&m-gtut ) 

Science Lab. ^< — 5* h # 2 3 1 0 ) <D y 
h'K&m 6 2 P b / 3 6 S n / 2 A g ffl 

v^t i 8 o ca»HTtt/C*M«*ift»' f^rt: 

(15) 



^0855-128899(5) 

1 5 2 0 /«m-r*)O/to 5 6 0 

0>o/z: o 1 *&©ElJ5£fci; 4. 4kg<D¥*%£i* 
^.n life £> ffi <D ®! 5£ ft 5. 1 6 k gt^SJl&ifc&Jj. 

_x !>^1 o o — i 5 ocig^^a^tii^^^^ - 

i: 54^7 *<D&\n_£&iftRffl 5 4 - 4 0 4 8 |C 



(16) 



7* 1 1 

S i O, 
MgO 

# 1 2 
S i O, 
MgO 
A £»0s 

1 4 
S i Oj 
MgO 
A t x Oj 

1 6 
S i 0» 
MgO 
A JL % 0 3 



5 2. 5 
22.0 
2 2.0 



5 2.5 
2 2.0 
2 2.0 



5 2.5 
2 2.0 
2 2.0 



5 2.5 
2 3. 5 
2 1. 0 



p*o 5 

B,0 4 
Z r 0 2 



P 2 0, 
Z r O z 
B 2 O s 



PtO, 
B 2 0 5 
Z n O 



B 2 0, 
S n O 2 



2.0 
1. 0 
2.0 



1.5 
1.5 

as 



2.0 
1. 0 
1. 0 



1.0 
2.0 



C<D & * n ? 8»5±1 0 C «D > ffi. & 

(17) 



^7^#1 0 

S i 0 2 
MgO 
A Jt t Os 



5 0.6 
2 4.2 
2 1. 2 



p t o 9 

B 2 O s 



2.0 
Z0 



mm<ottibK 7 2o±i ocitjmfe*c$-&o 
# » % « m. x « « & k ttt §9 r * & * x *i * 

#1 K 69 U T # 1 2<D# 5 * )©77U'^ h *>s 2 ~ 

ffcfrfct 2 gfcpg-rfx* 5$^tS4» 4 0 0 ^ 
•v^tt^t*"* -r^fliBg 7z$£^.X«: Spoilt 

(18) 



-463- 



Products and Chemical Corp. (O -< 

'J ? 2> 0 £ * y.^ 

- Wc * >) e- a- * * ~* - # y jtg<k tr- yu % a? 
y ft ® tr - ^ , r^y ^^jj&oa^^n^: i 

(19) 



EB8B855-128899<6) 

' Xg 2 : XS 1 O i $ K «{K %f\.ft x *) v 7 % 

2 0 0 — 25 Ofim<Dm-$<D) > is 

- h *CJK8*3n'& * 

X& 5 : Scf^-Sn/fc >- r <& # * * $ £K«J 

^ 3 n & o 

x^ 4 mo > * 7 1 xm*<-* h ( 

Electro-Science Lab. #2 310) 
Y<D'< <i T • * - * K B A <* n & o 

t /ttf El e c t ro - Sc i e n ce Lab. #23 

1 o )7}^w:x^4<D i &^y - > • •>- hjijt 

Ig 6 : Xf§ 5 flfttfCftO*- r 

V - ^ffii-ffc j?\ .§.0(2) ^ 9 - > * -fe 5 ? y 

C20) 



5 * % OTT ^^^^ T*>£ o 
H TtCftfe L4JJi^fi{ttCi:o<//5^ - -fc 

mmmz&m* nt^—ftm 3 sarcasm: 

c <Dm$) 2. 9 x:/frKftm 1,, uamttifi 
7 8 0 c <D&&um-i-ctttit-rz C WJLlrXto 2 ^ 

KJ!f^# 1 2fCOl^-C*±#j9 6 0CO)^/7 

C2D 



-t-o^s^fi^ 3, a c/^oasty^t 

^ A & o 

^ -C^a^Wt^^fJfc 1 0~ 4 <DH 2 /H,0 frCiJJi? 
^^.P>fL^o (2) t<DS£kX'<4 ^*te#tmt& ( 

bn-Z hK^BfWH zO tril^ 

m-rft&K&ftmm. ( 7 s 0 c ) r^p^^^^t h 
4.©®<Dtfl!^^ue^ 

(22) 



464 



^ - *7F-tm T *>2>o 



55-128899(7) 



tij fig A -1 >*-^>3^ • * -T>— >3<* rF-^V—>3^ 

ft I A w ffl ex £ 




«E I & I 

8 2- 




(23) 



(200 




0 4 

FIG. 3 



a t2 16 



1200 



S ft 

IX) 




FIG. 4 



8 12 16 



-465 



